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A STORAGE RING INTERACTION
STATION FOR MEASURING PROTON PROTON
ELASTIC SCATTERING IN THE VERTICAL PLANE
A. D. Krisch

October 31, 1968

This is a suggestion to build an interaction station for
the measurement of proton proton elastic scattering in the
vertical rather than horizontal plane. The advantage of going
into this plane is that the magnet which then separates the
scattered and unscattered protons is far superior to the septum
magnet which serves this function in the horizontal plane.

The major problem in studying elastic scattering at storage
rings is separating the scattered protons from the unscattered
protons especially for small angle scattering. In this proposed
layout we solve this problem by the use of special magnets which
deflect the unscattered protons in the horizontal plane. This
magnet has a special V-shaped notch which lets the vertically
scattered protons pass thru undeflected as shown in Fig. 1.

In Fig. 2 which shows the horizontal layout, one can see
that both of the unscattered protons are deflected from the
storage rings into the interaction region and then back into the
storage rings by four of these special deflection magnets. The
deflection in each magnet is about 25 mrad. However the
vertically scattered protons go above and below these magnets,

passing thru the V-shaped field free slits, and are not deflected.
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Thus the scattered and unscattered protons are cleanly
separated in the horizontal plane by about 25 mrad. About
20 meters downstream there is ample room (50 cm) to put a
substantial magnet to analyze the scattered érotons in the
vertical plane. Once the scattered proton has entered this
magnet it is easy to get it away from the storage rings and
many types of spectrometers could be used for further analysis.
Below we suggest one type which may or may not be the best.

The vertical layout of the spectrometer is shown in Fig. 3.
It consists of the two steering magnets S, and S,. The magnet

2

51 is the vertical deflection magnet mentioned above and its
function is to steer protons scattered at different angles

towards the S, magnet. The S, magnet is then set so that the

2 2

protons always emerge from 82 exactly on the central axis of

the spectrometer, and going exactly in the horizontal plane.
(Note that angle and position are two conditions and there are
two magnets.) This technique has been used in accelerator ex-
periments.l Once the protons are back in the horizontal plane
they can be momentum analyzed by a deflecting magnet (D) in the
horizontal plane with high.SB'dl and a very small aperture,
because the protons have all been steered along the spectrometer
axis. These magnets never have to be moved and the different

scattering angles are measured by resetting the currents in Sl’

82 and D.
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In summary the principal ideas of the experiment are:

1. A special magnet with a V-shaped notch to separate

the unscattered protons from the vertically scattered

protons.

2. A spectrometer with a pair
bring protons scattered at all
back on the spectrometer axis.
I now believe that this system

discussed at the October meeting on

of steering magnets to

angles from 1 -+ 25 mrad

is superior to the one I

storage rings at NAL.

This earlier system used septum magnets to deflect the un-

scattered protons in the horizontal

plane and had three problems:

a) It would be difficult to build the necessary septums.

b) The poor field shape of the septums would make operation

of the storage rings difficult.

c) The system would require two non-cross-over points and

would thus require an undesirable change in the overall

geometry of the storage rings.

I would like to thank Dr. L. C.

the ideas contained in this note.

Teng for suggesting some of



TM-90
0106

’ msg
D
,\\ ﬂmwm.c@ 20 KCavss
yd Q,.md?o :

Fie 1 Spectre. MRSVET  WITH Ve Spppep  NoTcH



P 4
v-NoarcH
MRGNET
g
/ -
TeREP
SSrarol
pea'®
VERTICRL
DEFAECTION
MRGNET
Fie 2

50 mhvedigns

Horizonthr LeyouTr

V-NoTen
MRGNET 1 meler
L *
Scorreee
BRO roa) b
ELO‘U’ ) \
\ VERTICAL
DEFLECTION
MHGKNET
Q-
35
O
o



SR e

TRL SCRLE

IS WA

V1 . 7
o sg

YIRS

T
aor

r
wo 002

- 1 I _ . _ -
- -ﬁ Far -1 }
~ . —_— H
\\\\ '2‘5 ~\~ ;
~ |
N ! \~~

Fie 3

1
XMEN

i

1

1

VerTicnn, AryouT

L NN

LN

SN
Q‘:\\\

Hori1Z2oNTHA

DEFLECTING
MRENE T

define
A%

9010
06-TALL



HPFPENUIX 7
CINTING  RAITE FokR ELASTIC SCRTTERING
AT Fum= 100 &N/, sTorpee  pINGS

£ _
VGMﬁS/ hovy = Ve ngis

bwr [ =
[C="

2 Ip3*

Ao~
I ), 4%,

2Py

bow 290 4B ab e

k . | .
W I'IC we 040056 AG =15 mbrad
Thew, a\Asz 2P*

M&@QAQQZF 046
S Vel /0 0
te
w,- radisu <
0171001 | JO1
125 1855 o8
03%| <028| 2%

Let A amp = ‘ZiM///McﬂaW
Thew lAsz:/g-G‘sfemJ J

'/%Xf mﬁé. %éd%

doy _
da).

TAVS we Adye

S Vit = 710% 61933‘ 70
| @/ 2 10 )(7 T[

Ths e i""f Follon

or ovt 4y gl e Cwss  sec

pen over

5508V )

Gn"? <o —y [3@0 53%7 ;.

- M990

’0 T 01 T 1 1 T 1 1
t/e—too;:\ Pt , E
1025 ;
10?7 b ;
~ oBNL FOLEY €T AL 24.6 GeV/¢c 3
+BERKELEY CLYDE ET AL 5——7 GeV/c‘
28] \ sARGONNE AKERLOFetaLS-—i34 7
19 +CERN ALLABYeraL8-2] GeV/c 3

*BNL COCCONietaLlQ—32 GeV/c 5

%‘% 6—3.45 p*e*

o g et ool 41l

(NIRRT A RE )

A

-—0—~i
+

1 1 L

T8 e o 12 13

6
82P? [Gevse)?

FIG. Y. Plot of do'/at vs p2P,? for all high-energy
proton-proton elastic-scattering data (Refs. 1-5)., Not
all small-angle data (Refs. 1 and 2) are shown on this
plot to avoid crowding., (All small-angle data are
shown in detail in Fig. 2 of Ref. 10, where do/d¢,
which is identical to do¥/dt for small angles, is plotted
against %P %) The lines drawn are straight-line fits
to the data.
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